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COMMENTS TO OSHA’s NOTICE OF PROPOSED RULEMAKING 

- PRELIMINARY QUANTITATIVE RISK ASSESSMENT 


1. Introduction 

A review of the pertinent epidemiological literature brought OSHA to the conclu¬ 
sion that there is an elevated risk of lung cancer and heart disease for 
nonsmokers due to chronic exposure to ETS at the working place. 

However, as a prerequisite for the promulgation of any health or safety standard, 
the agency is forced to show that there is a significant (relevant) risk of material 
health impairment. This includes, that the incidence, i.e. the number of workers 
actually affected, is sufficiently high (Supreme Court: 1 person per billion is 
clearly not significant, 1 person per thousend might be considered significant 
(per lifetime)).. 





2. OSHA’s Risk Assessment 

2.1 Type of calculation 

Epidemiological studies generally give only a relative risk (odds ratio) due to a 
certain influence (risk factor). The absolute incidence in parts of the population, 
here the cases of exposed nonsmoking workers, however, can be estimated on 
the basis of some assumptions. 

Given, on an annual basis, 

the incidence rate in the total population, i.e. all nonsmoking workers, l P , 
the proportion of the unexposed nonsmoking workers, Pu, 
the proportion of the exposed nonsmoking workers, P E , 
the attributable relative risk, RR, 

then 

the incidence rate in the unexposed, l U( or 
the incidence rate in the exposed, l E , 
can be calculated: 

l P = l E *P E + lu*Pu 
Ip = lu * RR * P E + lu*Pu 
lu = Ip / (RR * Pe + Pu) 
and consequently 

the absolute incidence, the number of cases due to ETS, Nets, when 
the total number of nonsmoking workers, N, is known: 

Nets = N * (l P - lu) 

or the number of cases per 1,000 workers at risk .annual occupational risk. 

Rets (annual) = (Nets/N) A 1,000 
or per lifetime 

RnTSflilelime) = (1 * (1 * RETS(annual))**45) * 1,000 
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The way of calculation is mathematically correct, but the outcome of the 
calculation depends on the input parameters. As these input parameters are not 
exactly known, estimates for these have to be used. Any discussion of the 
assessment therefore has to focus on these estimates. 

The formulae indicate that all parameters have more or less a linear” impact on 
the outcome, i.e. a variation of a given paramater by a certain factor is reflected 
by a variation of the result by the same factor. 

The central point of the assessment is the postulate that there is an increased 
risk at all: 

RR > 1'?. 

The second uncertain estimate is about the proportion of exposed nonsmokers: 

Pe = ? 

Very ill defined seems also the incidence rate in the total population: 
lp = ? 

The available data base for the other parameters seems more or less reliable. 


2.2 Lung cancer 

Despite the arguments already brought up against the EPA report, OSHA follows 
EPA’s line and declares the equivocal results of selected epidemiological 
studies as a sound basis for the conclusion, that there is in fact an increased 
risk. 

As an estimate OSHA uses an 
RR= 1.34 

taken from a single study (Fontham). This value indicates an increased risk 
nearly double as high as compared to the RR = 1i.19, which EPA derives from 11 
studies as the risk for nonsmoking spouses exposed at home to the smoke of 
their smoking housbands. The use of OSHA’s value is obviously in contradiction 
to OSHA’s own argumentation, that the extent of ETS exposure at workplace and 
at home is comparable. 

It should be noted, that in the same study a (statistically not significant) 
decreased risk for lung cancer in nonsmoking women was observed, when they 
were exposed as children to ETS. The RR was reduced down to 0.82 (all lung 
carcinomas, exposure by father). This decrease is in the same order of 
magnitude as the reported increase due to the adult exposure at the working 
place. This should cast doubts on the reliability of such small effects. 

As the higher limit for the proportion of nonsmokers exposed to cigarette smoke 
at their working plbce OSHA uses a 
P E = 0i4867. 

taken from OSHA's re-analysis of an unpublished memorandum (Cummings). 
This value is certainly too high. A P E less than 0.2 as determined by others 
(NHIS-HPDP, 1991) seems quite more reasonable. As a lower limit OSHA takes 
these data and assumes 
P E = 0.1881 


SfpF 
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However, these proportions do not take into account that the exposure 
concentrations and therefore the inhaled dose at the working place in general 
should be notably lower (eg., better air conditioning, attempts to separate 
smokers from nonsmokers) than at home. Ongoing studies (Jenkins et at., 1993), 
in fact, show that as a mean the workplace exposure is more than 75 % lower 
than the exposure at home. If one takes the RR for EIS exposure at home for 
instance from EPA and considers the difference in dose, this"would demand a 
downward adjustment of the RR for the working place situation, if one considers 
an increased risk at all. 


As the population incidence rate for lung cancer in male and female nonsmokers 
OSMA uses an 

l P =0.000121 

which is the reported estimate for the incidence rate in nonsmoking females (L. 
Garfinkel and E. Silverberg, 1991). 05HA argues that the incidence rate in 
males might be higher, so that this incidence rate is an underestimate. This 
assumption is not supported by others. EPA ,for instance, reports that the 
incidence in nonsmoking males in fact is significantly lower: 6,500 lung cancer 
deaths in never-smoking women and 3,000 in never-smoking men in 1988 (EPA, 
1992). 

Proceeding on these assumptions, OSHA ends up with an ETS related annual 
occupational risk (per 1,000 workers) of 
RETS(annual) = 0.01 tO 0.02 
or, on a lifetime basis 

Pets (lifetime) = 0(4 to 1. 

If one does this calculation with the figures presented in OSHA’s notice he will 
end up with slightly different figures: 

RETS(annual) = 0.007 tO 0.01 7 
RETS<li1etime) = 0:33 tO 0.77. 


OSHA’s presentation of the data is missleading, as it may give the impression, 
that the ranges given represent the statistical uncertainty. This is not the fact. 
The range is simply the result of the calculations assuming either a more 
realistic proportion of the exposed nonsmokers (P E = 0.1881) or an unrealistic 
high value (P E = 0.4867). 

If one takes OSHA’s data and uses the realistic proportion P E = 0.1881 but fits in 
the confidence limits of the RR = 1.34, i.e. 1.03 to 1.73, the calculations would 
give an annual occupational risk (per 1,000 workers) of 
RsTSftnnual) = 0.00068 to 0.015 
or, on a lifetime basis 

RETS(liletime) = 0.031 tO 0.66 

These data show the high statistical uncertainty of OSHA’s risk estimate only 
due to the uncertainty of the underlying RR. The lower confidence limit 
represents certainly a negligible risk and the upper limit just fails to meet the 
Supreme Court’s definition of a risk, which might be considered significant. 
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As pointed out above, GSHA used some unrealistic estimates for their risk 
estimate. If these are replaced by more feasible ones, i.e. 

RR = 1.0475 (EPA’s estimate of RR = 1.19 corrected for a 75 % 
lower ETS exposure at the working place compared 
to homes) 

Pe = 0.1881 (OSHA’s Ibwer estimate) and 

Ip = 0.0000884 (OSHA’s estimate of 1.21 corrected for the lower 
incidence in males: 

0.000121 *((6,500+3,000)/2)/6,500) 
one will receive the following results: 

R ETSfannual) = 0.00078 
Rets (Moiime) = 0.035. 

In the Appendix the impact of these replacements on the results of the 
calculations are shown in form of a spreadsheet. 

It should be noted, that we were unable to verify the calculation of 144 to 722 
lung cancer deaths per year attributable to ETS as stated by OSHA on page 
16000 of his notice. Our calculations, using OSHA’s estimates, lead to higher 
figures. 


2.3 Heart Disease 

Although a biological plausibility of a causual relationship between ETS 
exposure and fatal heart disease is hardly to defend, OSHA relies on the to our 
understanding chance result of one epidemiological study (Helsing, 1988). 

As estimates OSHA uses an 
RR = 1.28 

and a population incidence rate of 
Ip = 0.003. 

The other estimates are those as used by OSHA for the lung cancer analysis. 
This leads to man annual occupational risk (per 1,000 workers) Of 
R ETS(annual) = 0.15 tO 0.36 
or on a lifetime basis 

Rets (lifetime) = 7 to 16 

depending on the assumption of the proportion of the exposed nonsmokers. 

As the incidence rate in the total population is rather high, even the assumption 
of a minimal increased RR will result in an occupational risk, which is 
considerably high. If one uses the low estimate of OSHA for the proportion of 
exposed nonsmokers, even an 
RR = 1.04 

would result in an occupational lifetime risk per 1,000 workers of 

RETS(lifetime)i = 1- 
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The lower confidence limit of RR = 1.1 obtained in the Helsing study is higher 
than this value. 

If there is an increased risk of heart diseases caused by ETS at all, than, 
according to the generally accepted principle of a dose/response-relationship, a 
reduction in the extent of exposure would result in a decrease of the risk. 
Accordingly the reduction of the exposure under treshold doses would even 
eliminate an increased risk at all. OSHA’s risk estimate is bases on a study 
performed in the 60‘s. In the meantime the attitude of the smokers and the 
occupational environment has changed considerably: e.g. smokers tend to 
prevent smoking in the presence of nonsmokers and there is a movement to 
establish separate working areas for smokers and nonsmokers. So it seems 
quite probable that the enormous impact on the society by the proposed rules of 
OSHA is just to counter a risk, which is no longer existent, when it has ever 
existed. 


3. Conclusion 

OSHA’s risk assessment is based on estimates, which are very uncertain. Any 
rulemaking on that basis is obviously not justified. 
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(8 spreadsheets) 
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OSHA PRELIMINARY QUANTITATIVE RISK ASSESSMENT 






Parameter: 

Lung Cancer 

; 




Assumptions: 

input data as used by OSHA, 


low estimate of proportion of 


exposed nonsmokers 


according to NHIS-HPDP 





— 








—... . 



j- 

1 


4- 




1 



Relative risk, RR: 

1.34 


Extend of exposure tel, to home:_ 

1 


corrected relative risk, RRc: 

1.3400 


Incidence In total population, Ip: 

0.0001210 


Proportion of exposed nonsm., Pe: 

0.1881 


Number of nonsmokers, N: ... .. 

74,201,000 


Working life, years: 

45 





Incidence rale In unexp., lu: 

0.00011373 


Incidence rate in exp., le: 

OjOOOI 5239 


Due to ETS 



No. of cases per year, Nets: 

540 


Annual no. of cases per 1000 workers, Rets am.: 

0.00727 


No. of cases per 1000 workers In lifetime, Rets life!.: 

0,32725 

_1 
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OSHA PRELIMINARY QUANTITATIVE RISK ASSESSMENT 






Parameter: 

Lung Cancer 





Assumptions: 

input data os used by OSHA, 


high estimate of proportion of 


exposed nonsmokers 


according 1o OSHA's 


1 twiaWRiKTO madl 



UJM&yiiSdM! 



j_ 

















Relative risk, RR: 

1.34 


Extend of exposure pel. to home: 

1 


corrected relative risk, RRc: 

1.3400 


Incidence In total population, Ip: 

0.0001210 


Proportion of exposed nonsm., Pe: 

0.4867 


Number of nonsmokers, N: 

74.201,000 


Working life, years: 

45 





Incidence rate in unexp., lu: 

0.00010382 


Incidence rate In exp., le: 

0.00013912 


Due to ETS 

r~ 

; 

No. of cases per year, Nets: 

1,275 

ji.T.773 

Annual no. of cases per 1000 workers, Rets ann.: 

0.01718 


No. of cases per 1000 workers in lifetime, Rets lifet.:: 

0.77281 
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Parameter: 

Lung Cancer 





Assumptions: 

input data as used by OSHA, 


low confidence limit of RR, 


low estimate of proportion of 


exposed nonsmokers 


according to NHIS-HPDP 







; 






1-: _ 









Relative risk, RR: 

1.03 


Extend of exposure rel. to home: 

1 


corrected relative risk, RRc: 

1.0300 


Incidence in total population, Ip: 

0.0001210 


Proportion of exposed nonsm., Pe: 

0.1881 


Number of nonsmokers, N: 

74,201,000 


forking life, years: 

45 


1- 2 --- --- 



Incidence rate In unexp., lu: 

0:00012032 


Incidence rate in exp., le: 

0,00012393 


Due to ETS 



No. of cases per year, Nets: 

50 


Annual no. of cases per 1000 workers, Rets ann.: 

0.00068 


No. of cases per 1000 workers In lifetime, Rets lifet.: 

0.03055 
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OSHA PRELIMINARY QUANTITATIVE RISK ASSESSMENT 
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i 

Parameter: 


i 




Assumptions: 

nput data as used by OSHA, 


high confidence limit of RR, 


low estimate of proportion of 


exposed nonsmokers 


according to NHIS-HPDP 






















Relative risk, RR: 

1.73 


Extend of exposure rel. to home: 

1 


corrected relative risk, RRc: 

1.7300 

i- 

Incidence In total population, Ip: 

0.0001210 

f 

Proportion of exposed nonsm., Pe: 

0.1881 


Number of nonsmokers, N: 

74,201,000 


forking life, years: 

45 


| 



Incidence rale In unexp., Iti: 

0.00010639 


Incidence rate in exp., le: 

0.00018406 


Due to ETS 



No. of cases per year, Nets: 

1,084 


Annual no. of cases per 1000 workers, Rets ann.: 

0.01461 


No. of cases per 1000 workers in lifetime, Rets lifet: I 0.65719 
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OSHA PRELIMINARY QUANTITATIVE RISK ASSESSMENT 




mm 


Parameter: 






Assumptions: 

realistic estimates: 



EPA's estimate of RR 

= 1.19 


corrected for a 75 % lower ex- 


posure at the working place. 


low estimate of proportion of 


exposed nonsmokers 


according to NHIS-HPDP, 


Incidence in the tolal popula- 


tion corrected for the lower 


incidence In males 








Relative risk, RR: 

1.19 


Extend of exposure rel. to home: 

0.25 


corrected relative risk, RRc: 

1.0475 


Incidence in total population, Ip: 

0.0000884 


Proportion of exposed nonsm., Pe: 

! 0.1881 


Number of nonsmokers, N: 

74,201,000 


Working life, years: 

45 





Incidence rate In unexp., lu: 

0.00008762 


Incidence rate In exp. ( le: 

0.00009178 


Due to ETS 



No. of cases per year, Nets: 

58 


Annual no. of cases per 1000 workers, Rets ann,:: 

0.00078 

i 

.i_ 

No. of cases per 1000 workers in lifetime. Rets lifet.: 

0.03523 



Poge 1 


* ■; .■VfT^Trf.-*" f’-'— • t 
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OSHA PRELIMINARY QUANTITATIVE RISK ASSESSMENT 






Parameter: 

Heart Disease 





Assumptions: 

Input datd os used by OSHA, 


low estimate of proportion of 


exposed nonsmokers 


according to MHI5-HPDP 



















| 






Relative risk, RR: 

! 1.28 


Extend of exposure rel. to home: 

1 


Corrected relative risk, RRc: 

1.2800 


incidence In total population, Ip: 

0.0030000 


Proportion of exposed nonsm., Pe: 

0.1881 


Number of nonsmokers, N: 

74,201,000 


Working life, years: 

45 


1 



hcldence rate In unexp., lu: 

0.00284990 


llncidence rate In exp., le: 

0.00364787 


pue to ETS 



No. of cases per year. Nets: 

11,137 


Annual no. of cases per 1000 workers, Rets ann.: 

0.15010 


No. of cases per 1000 workers In lifetime, Rets llfet.: 

6.73218 
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OSHA PRELIMINARY QUANTITATIVE RISK ASSESSMENT 






Parameter: 

Heart Disease 





Assumptions: 

input data as used by OSHA, 


high estimate of proportion of 


exposed nonsmokers 


according to OSHA '$ 


re-analysis of data 



from Cummings 







, 

L _ 








. 





Relative risk, RR: 

1.28 


Extend of exposure rel. to home: 

+_1 


corrected relative risk, RRc: 

1.2800 


Incidence in total population* Ip: 

0.0030000 


Proportion of exposed nonsm., Pe: 

0:4867 


Number of nonsmokers, N: 

74,201,000 


Working life, years: 

45 





Incidence rate in unexp., !u: 

0j00264020 


Incidence rate In exp., le: 

0,00337946 


Due to ETS 



No. of cases per year, Nets: 

26,697 


Annual no. of cases per 1000 workers, Rets ann.: 

0.35980 


No. of cases per 1000 workers In lifetime, Rets llfet.: 

16.06334 
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Parameter 

Lung Cancer 


■ 

Assumptions: 

input data as used by OSHA, 


low estimate of proportion of 


exposed nonsmokers 


according to NHIS-HPDP 




... 

--- 












Relative risk, RR: 

1.34 

Extend of exposure rel. to home: 

1 

corrected relative risk. RRc: 

=(617-1)*B18+1 

Incidence in total population, Ip: 

0.000121 — 

Proportion of exposed nonsm., Pe: 

0.1881 

Number of nonsmokers, N: 

74201000 

Working life, years: 

45 



Incidence rate in unexp., Ju: 

=B20/(B19*821+1-B21) 

Incidence rate in exp., le: 

=B20/(B21 +(1-B21)/B19) 

Due to ET$ 


No. of cases per year, Nets: 


Annual no. ofcases per 1000 workers. Rets ann.: 

=(B28/ B22)*1000 

No. of cases per 1000 workers in lifetime. Rets lifet.: 

=(!-(! -B29/1000) * 45)*1000 
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